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#n cl ©aSl*9sr KM, M^n c2 0f2^7>yFi, ®&r*s#n c3 <Z>i&3 
^7»;FM, IWn.fflf lfiWKI, i^#F?Stti> f 2^11 

£ J: »J *J* S *i fe#^5&#3t % * T S ^ e, * S I' - if 

fWB»lft«l<Z)^ja«fJ*8S:n eff fcbfe»^ »c2 <n cl' n c3 <n eff <n s 

2 ] tfriam l # 9 * K«<z>J¥2 & d cr IffSB* 2^7>y K*ez>J? 
$$rd c2 , |Sfffi«3^9^ KWiOJPSSrd^ fcbfc£*, d c2 , d c3 <d cl T* 
&*J, frol. 4 /Am^d cl +d c2 H-d c3 -e$>§^i:S:#i!ti:-rs«^l ICSH 

[^^^3] mmmzir^y K*i4Ai *<gt$ 1 1 1 -vjfc4miMfcfr&jg 

tiT v> S 3 i: 5: mm £ t % 1 &cS2ilB©¥## U - if 
H5y KJf , ttffam 2 * 9 v KM, fffSafg 3 # 9 >y KM© v^tifctf A 1 

tf^s: m&m 1 jcia«© u - if sr^. 

[» 5 ] t&iBH l * 9 y KM<Z>J£3 & d cr mmm 2#?y KM<Z>J£ 
$$:d c2 . tuiBSI3*9y KM©J?$fed c3 , tbfcilt, d c2 , d c3 <d cl T« 
»»J, frol. 4 ^m^d cl +d c2 +d c3 ^4. 5 a m-e&£ Zl £ £#$5:£:f3 

[»^«6] S&flBH2^9^ K»K:-£**l*£I I lM7X>mtp<DAl<Dm. 

m&x c2 &o. o6^x c2 ^o. 3t'i,5i«fi^^^ i J, mmmz?^ 

y KJf d c2 #* 0. 0 5/im^d c2 g0. 3 5 fi m~!*2b& Z. £ + 

5 V-***. 



miE# 2003-3033830 



2002—102225 



^x cl ^x cl ^0. 0 7, fro, !&8Bf&3 K®fc"£*ftS£l.I I*7B 

^tf><DAl(D?ffi^itx C 3^x C 3^ 0. 0 7 T'&§ 3 i: fc^hf SfM 6 {CfB 

[0 0 O 1 ] 

o ^ft^fft (In x Al y G ai _ x _ y N, O^x, O^y, x + y^ 

[0 0 O 2] 

0 lJitC, jp:^4 AtmODn§5{GaNn>^^ bJf8 0 2, n§tfl n Q og G a 0 >g 
2 N ^ 9 y # R&ih® 8 0 3, jP3 1 . 2 a mCD nlA lGaN^7VFl804 
(A1 014 G a 0#86 Ni:GaN©a«^#3t^e>«iy, ^©Wtf Al 0i07 
Ga og3 N) . J¥£0. 0 7 5 /tm©nlGaN^>fFl8 0 5, t^F^f 
18 0 6 (I n 0> 1 1 Ga 0 8Q N#J3M£ I n 0>01 G a 0>gg N Rgjf & 3 *f<Z> 
, pSA 1 fli4 G a 0i6 Nt?HCa«)* 8 0 7, j¥$ 0. 0 7 5 # m<D p 
IG aN^>f KM 8 0 8, m& 0. 5 /im<DA 1 G a N ^ 9 V FJS 8 0 9 (A 1 
0>1 G a og N i:GaN©S^»^j:'J, W©«&Jfc#A 1 0#05 G a 0#g3 
N) , JSS 1 5 nmCDpMG aNn>#? hjf 8 1 0 =fo<Z>^&So 
8 1 liip^tM, 8 1 2linItiT'fe5. 
[0 O 0 3] 
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m9icm'fe^mm*<nmmmKMLTmw:jt$i<Di&Mmm (ffp) 

[0 0 O 4] 

H8C5tbfeJ:^C GaNliSO UnlAlGaN^*;KS8 
O4fc©HCnaAl 0j05 Ga 0ig5 N3>*jrM8 0 2H/tm^<» 

fctmricte, a aNM8 o i/v.©*^- KttfUiWStbS* i^rtc - 

[0 0 O 5] 
[0 0 O 6] 

*»qS©W#l/--if*?tt. l/-1?3ftK:#bT»lilfcJB*r4S#n 8 ©*SG> 
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. mzmmntf^FM* mzmmmv^vvm* i2iiS3>^^M?:, z. 
^Mfou— tf*^^*oT, mmmmm<D^mmmm^n ef{ thr^m^ n c2 

[0 0 0 7] 

d c3 <d cl T^U, 4/ t m^ cl +d c2 +d c3 ^5^M^5 

o 

[0 00 8] 
[0 00 9] 
[0 0 1 O] 

d c3 <d cl T*&y, ^ol. 4 Mm^d cl +d c2 +d c3 ^4. 
[0 0 1 1 ] 

*(Z)A10l^itx c ^O. 0 6^x c2 ^0. 3tfeSMWift^fe^ l J> 
lfTia*2^9y K*©**d c2 ^, 0. 05/tmSd c ^0. 3 5*mT?&*£ 

[0012] 
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#<BAl<DJlflJ*itx cl tfx cl £0. 0 7, ^o, ISE*3^5*;KJ|i:^ti5 
^1 I IiTci^AlOffl^ifcx^x^O. 0 7 -eiMZlfc 

o 

[0 0 13] 

«fc y W*JB^*n s &#«aiS«:Mv*6#^K:, S^£?SffiJ*fc|ig}cSJ1-S 
* 9 y KM < £ % 3 Jfic#«\ r ti £> 3 Jf ©ftT?**»JB*f*««/hS ^ 

Jtf^-K&flJiW-rS*)©-*?**. #&C, GaNi«^AlGaNi»Jf0l{t 

f JS^ e> & & # 9 v FJi &c £ £ # 9 *y # RfriL £ S«i^©SScM=E - Kfflr 

m *m&zi its & y , ' ^©feas^w* y &^s«imcft_t£i±s r £#t* 

[O 0 14] 
[38l|B<3«j&©^] 

G a A s g^_t© A 1 G a I n A s P**** I/— ?f*?#, «H£*«©H* 
[O 0 15] 

»io7<z>ihku ii»e>r«no2, A1 X ci Ga Hci N ^ H ^ >yKS 

10 3, Al xc2 Ga 1 _ xc2 N!2?9*;KI104, Al^Ga^NHS? 

0 5, IliiI^FH0 6, j^CKOlRKl^amSftfii**^ 



mSE# 2003-3033830 



» 



2002—102225 



IWT^-^M^b, fro, a^FJ&JKSffi&^SfcftJca^L, 
&fc> £*l&<D*&l~&3*^.y KJglCfcV>T, ln$:«^0. 01- 

^r^, ^^i#:*^^fr<^y. v^vVftZi y<s«ati«s&*frs>*. 

[0 0 16] 

s«i o it*«fc*4M^K:*y*j*s*i*. *T»*»*%a*bv^sifcL/T 

&G aN»*fr#W e>n-5o GaNlflt •£©«©S*fc*4 i *#l6«* U 
*OD*gSMtfrlS<* ^Mffi©^^^-^^^^^^., #lc, G 

bVN„ GaNMOiiW^btit AlGaNtf 

frM*bv>„ ^^mc&v^ wmx, mm©^e>fesGaN 

iai«tl«¥i#:ti)^^5GaNIl0i^ S i O 2 ^0«II 

^m^xmtm^mi^<Dm^m<Dm^mm^m<Di&m^M^^ (e l 
og^) ^fflv'N&tisit^y, z<Dm&K-&mM£^±<n^kU¥m>ifc'ft 

=R i: g-fbft £ fr & 3 £ M v > S ^-^(c tt, 1/ - if o^flff JBtf * n ef f 
[0 0 17] 

Hi Jc^iotc, »i^5*;KH03 £S*i o kz>|BHc», TiH o 
2&Jg#W<&. £©T*fi» 1 0 2», niGaNt«nrfc^t, 
1=N GaNill 0 imB<DB&°S>m<D&.& *SS*B5©<£»frWt8fcfc<5j&T? 
SfcSSbV^ Ttl^nlA 1 GaN^^-rSd^^orig^fey. - 

<o»^tt, &ki o i^®cDiHiia^©jgjmfrHrtgT?$>sj®m?:^'rsr^fr 
'jffjiTf*y. jiflfciftJcteT*aJi 1 o 2 cmA 1 aiej&ttizo. 02jerF~e& 
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[0 0 18] 

fgl Zvv KMl 0 3 tbtli, l/-if^i8»0«ffi®#r*n eff *y%ffi^ 

l xcl Ga 1 _ xcl N##W r e>*lS. 3 3tx cl tt, r©I©aWn eff j:»J% 

A 1 G aN^cDA.lM^it^x^ffiil-^i:, x neff <x cl £-r§3£#ffF^ 
T*&s= x ci^°- 0 7 ^^-srttcj: y, ^^ic^-rs^/h^^^y ^ 

53£{cj:y. 3S*1 0 l^©U-1f7fc©£fctt£^0Jboc>, l/—lf3fe©»flMP 
#<Z)Sit#ftjA#y#£2 6° J^TfC/JsS < "rsrh^-nffgi: 

[0 0 19] 

i2?5?>K«10 4tt, 11^79 KM 1 0 3 «fc y %ffiV*JB#f*s&#?*5S[ 
ftftflWTfiJjiSnS. MS5lW^tbT«, n ^ A1 xc2 Ga l-xc2 N 
i$mfbft& 0 ir-ex c2 H x neff <x cl <x c2 i: ^ l ^ § ' iya*b<tt 
, o. 0 6^x c2 ^o. 3<7>|§H^^$^as, x c2 ^o. 0 6 J:y=&/J>3<fe 

Wte*»©i:#&**i£iS*U<fcv*. x c2 ^0. 3 «fcy 

[0 0 2 0] 

W<*rS«r*S:«lffi--S. ^^iM^tbTtt, n ^ A1 xc3 Ga l-xc3 N 

^Jffeti, Al©fflajtttx neff <x c3 <x c2 fc«sSJ:^K:38IR3*i*. 

, x cl ^0. o 7 £-rsr£lc<fc y, 3^ftJc^ , r*1tt/jN3!fe^9yf &«r*»K:fflf 
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[0 0 2 1] 

3*lk<Z>fll, £§2, H30D3jgtf>?^y FJfl 0 3. 1 0 4, 105©J¥$ 

, iMRl 0 l^©aMt'E-K«:J:y»*»K:KfjhU 3 *©cf»T?— #A 1 

©aaife*«l»V^2^9y F*©JiCSd c2 %|»<«^T?S, *9y*©38£&Jlr 
B0T?^£,£,-eM2; bV^ d c2 CDM* bV^H&O. 0 5/imgd c2 ^0. 3 5 a 
m-£&£ 0 0. 0 5 m m> d c2 ®^IHHCte, H2^7 ( y FJf 1 0 4 £ bt©3fei 

[0 0 2 2] 

3jf#^y FJf 1 0 3, 1 04, 1 0 5© d cl + d c2 + d c3 l±4 

[0 0 2 3] 

Itlbfflil, 12, i303ffi!)^7yFIlO3, 104, 105 
<fc U%?SffiMl 0 7 lCj£V>ffi!UC##t- SnlM^lflCniai^ 

„ — 3;fl£CD3jgl 0 3, 1 0 4, 1 0 5ffi^t?:nS^S^^t5^ 

8 ffiSE^ 2003-3033830 




^2 0 0 2-1 0 2 2 2 5 ^ 



[0 0 2 4] 

& < , 0 3t$2^7^KJIl 0 4 tfe»I2^7»;K 

Ml 0 4 £H3 #^»/ FJfl 0 5 iKDmiZ. InGaN^GaN, InGaAl 

iCtt, 0. 0 4 fim&>T£-tZ>Z.£tfW.$. 0V% o 
[0 0 2 5] 

SbfC f liflf 1 Z^v FM 10 3 o 1 *fcttT 

%S1 0 2 fc©|81JCtt, I nG aN^e>^S£»^I (HaH*^) S:iftbt 
=fo&V>„ rODM^MfOS©JP:S«, 0. 0 2Amg±0. 0 6AmgT©ISHt' 

Mtsrt^ttS. 0. 0 2 ami: vm^£m&1&Wfo^1$3&%&°?. 0. 
0 6 ^mj: yjgcv>#^icttM*jBlfDj»tf»K:t?y & y , r<Z)Jhlc 

^M^sts^i^7^ f® i 03 i y±©«j»#©»*tt««*fls'r*fc«>* 

*L<fcV\, l^IOInllJtli, 0. 0 3£(±0. 12TO ? 1 

SLV*. InfcfiJfctfO. 0 3 «k U/J%av^»&K:H:a*jR5|ll»*«<»39l-«rir, 0 
. 1 2 «fc y*£^*^K:tt£»tt5RiJI ^KitTy h #38£ L f < y , ^©Jtic 

»i«*an»ii'9f FJf i o 3 * y±©«»#:cD»ifiitt^»'fb-r«fc«)» 

Sd cl Xx cl +d c2 Xx c2 +d c3 Xx c3 ^0. 1 5 ^ m£^x. &C^f&M 
[0 0 2 6] 
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^f#2 0 0 2- 1 0 2 2 2 5 ^ 

ffSTWAlJfiJftjflO. l©AlGaNjff©ft;byjC, 2 0 n m^t$ £> A 1 Q> 
2 Ga 08 Nil2O nmff£0)G aN£3£SJC2 5 BttkV £L&#J| «3Jlft*»*^ 

s r i: &mf e> ti * o # jv«^t & * &m © a i « « jt *mm tzmsMSi -c 

[0 0 2 7] 

3*15, H#8fJCfciU naGaN*fettnIInGaN^tf&ftS. ^ FJI 
10 6<Z>J^£&0. 0 3 a m£< ± 0 . 2 /tmJSAT^M* 0. 0 3 /tmJ:y 

%>I*V**^ 0. 2 yj|EV^1^m^*l©#lirSC%K ?Sfiil 0 l<\<D?h 

M#-f KM 1 0 6t L/T I nGaN^&lMtS^Ctt, I ntf>*BHi££: O 

. oi&uho. i&>T<Dmmr'miR-tz>z.iitfM&L^a incaa^o. 1 

[0 0 2 8] 

fe^SJI^^MfcG a N, InGaN, A 1 G a I n N 0 tl^^ & & § If 

*Uv^ #11? #^^tf 1 0 7 ffl h - ^ $ li 0 . 0 4K±0. O 

8#Tfci-S££fci:yi«te«»&ffi#*5~fc#^£S. S 6>tcM* b<«, 

o. o4p;±o. oeEHT^tfiitcji'y, Mtt8ffej©i/— VMMftMZz 4 
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1 0 17 cm" 3 ~5 X 1 0 18 c m~ 3 (DmmT*Wittl-tZ>Z.tK£ V. I/— *f©tt£^ 
[0 0 2 9] 

mtt»i0 7j:y, if 1 0 1 is^f {cfiStslil^utit JSftH 

ffilI10 8, pI^KS109, pli'yvKIllO, pMni/^^hjf 
1 1 l*»&*MfcS*u ^<^*pS^77 KIi 1 ot P in>^^ Mil 

1 ay ypxh^j -fmm&mmztiT^Za 

[0 0 3 0] 

pS^III 0 8 t. LTfcfc, 1 0 7 i y % 3 > ^> a > A> Fifflt 

1^il«$^0. 3 e VJK-tTf»*S-ft;^^S:aiM-rs. L 
Mg ZWiM htc P MA 1 G aN>^#tf e>;fl<5o rCplAlGaNCDAl 
«fijfctt0. lJgJLto. 4 5j^TT'fe^di:^M* Uva 0 AloiliMo. 1 

b<&V^ AlM^O. 4 5 ftbfcMg ^Sftft 

&vn 0 iyi*t<tt, 0. ajeuio. 4 s&T&mM'tzz.t.iz&v* mm. ( 
7 0°cjgU:) T©«fHttS:?a#'r5i4:*«"5rili:&-B/iSl*e**»S*bv^ p!# 
II 1 0 8 0j|$ « 5 n mUl± 3 0 n b ^ a 5 n m <fc V m< £ 

JSttll 0 7jc^«ISIIM*<Z>«»*«#S<3!isy, BH»««^J:#i-*fe«)K: 
[0 0 3 1 ] 

^2#«m^^ km 109 1*, n eff £v%mffim-&±%^mb®¥mftttm 

1 1 ffiSE# 2003-3033830 
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Mi^mcit. Mg»SllfcpSGaN*fcttInGaN, £ 
fcttl nGaAlNjbW £*lS 0 p §?<Z>fg 2 #«§?#-f KM 1 0 9 fcj: 0 

. 0 3 (i mJSU: 0 . 2 /x mJ^T^M* b Vn„ 0. 0 3/imiiJ%M^ O. 
2 Amj:yJ¥v^#^•©V^i ^ 4^0»^r^C=fe, ?SffiH 0 7 ^<Z>?6B! < 

tltlnGaN^I n G a A 1 Nim^M^ £t§lirJC&, I n tf^Hifc £ 0 
. 0 1S±0. lJ^TOD^S^^-r-Sril^M* LVA 0 In©MHrifc#0. 1 

[0 0 3 2] 

HI 2 ttSf 7>yKH 10 n ef f J: V =fc«r«M^ V^fc^J^ft^ 

<5 0 AlCDifiUJfc&O. 0 6£U:0. 2Jg*T#M£b<, 0. 0 6J:y/jN$VN^ 
Sttll o 7^<z>^ms&#>aMgTU SHim^-h^^fe^icM* b 

(DmZfc. 0. 2 5 #mJSrF2>W£ bV^ 0. 2 5 fimZVm^ 

#i^<&*Jf^#^<&£fe#>icM;il b<&V^ iy, H£b<&, 0. 3 5 fi 
mR-tO. 7 /*mJ£TF£l-*;3-fciCi: * ^ V * ©3&££3M b> fro, U 
y 1-2 Mmfc*<»«*r : Sifc#«rtBi:fc<5^n?M* bVN. 
[0 0 3 3] 

H2^®Mn>ar^ Ml 1 l te> H2itilgi l 2 y 
N«##tf fctlS. ln£0. 01-0. 1 5©m^jt©^IS^»b tc 

^itin^i^^r £#-srfgh&y, i2^tstsi i 2jc«»*»ftii««t&te* 

T*£<5j&*eS*bv\, ^2itln>^f Ml 1 l©j?S»0. 0 6 AmJKJt 
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0. 2/imfirF#3*bv^ 0. 0 6/tmJ:yi<«J5i:, 3>^^Mi:bt 
I2fiin>^t^ Ml 1 l S#;<z>@#TWn eff J: v>£ 

[0 0 3 4] 
[0 0 3 5] 

##U!K:33Vvt, gfrft#MN*#©J£«»* movpe (;£«&JB5;*BJ&Ri£) 

MOCVD (^BteJUfe^StfHfSSSO * HVPE (A7>fK«^) , M 
[0 0 3 6] 

i ) H3KS« i a tt, m i ic^ans*^©-**©^*^***^ 

[0 0 3 7] 

niGaNlil 0 l_hiC 112 5 "CT^-V U Tjtf^K:**, I^^T 
MG (hU*3=-;i/#y , T^-TtfX, */9>^%fflV^lGaNJ: 

U&SnlTtH 0 2 &3 Atm<3Dlg|]ft"ej&^3i*5o ^tC. M 
^XICTMA (M>*^;i/7;i/^-?A) , TMG^T^^-T^tffi^ 
, Kl^Vtf* (SiH 4 ) &#V^ S i £ 3 X 1 0 18 c m" 3 F-^ 

bfeAl 0 05 Ga 0.95 Nj:,J * :5nSiH9>y KM1 03&1 * 8 ^ m<Z) ^ 



1 3 
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[0 0 3 8] 

#?IC. nl^l K®1 0 3 t.mU(DUm.'V> 3r*U 7 

tfXtCTMA, TMGS.t>*T> ; e-T^XS:MVN, *tt*#*JC$/9>:*f* (S 
iH 4 ) SiS3XlO 18 /cm 3 F^bfeAl 01 Ga 0(9 Nj:»J^ 
n gf 2 KJS1 0 4 £ 0 . 2 At mGD^^ v CJ&;S£-&£o *?*V71! 

(S iH 4 ) fcffiV^ S i 5:3 X 1 0 18 cm" 3 K-^bfcAl 0i05 Ga 0i9 
p-N J:»J !&Snai3 #^yKJil05£0. 1 # m^iUS-e^S-frSo 
[0 0 3 9] 

^, (SiH 4 ) SiBXl0 17 cm" 3 F- 

^bfcGaNi'J&SnS^ FI10 6S0. 0 8 # m©Kff^^*S*«. 
[0 0 4 0] 

r*ic. M^&7 6ortcbT, dp^ur^ics**fettr-n/dr>, MOW* 

ICTMI, TMGW7>=E-7S«K ^jW^X^bTJ/^^^SMVV 
siS2 Xl 0 18 cm- 3 F-:/bfeGaNJ:>J&£ltM£l 2nm©W?* 
S$-B:§ 0 t«V>T, S/^tf^&Jfcfc. T>K-y«)In 0tll Ga 0t89 NJ:U4 
5#/5Ji&4 nmClI^StS, 3 0*fe»JjgU ftUfcPMJ* 

Stlbfcilie 0 n mCD#m*?#7'** (MQW) <Z)?S'B:JI 1 0 7 fcjft* 

[0 0 4 1] 

9A) MgHX10 19 cm- 3 ttUAl M Ga 0 /j:*J^pI 
«11 1 0 8 5: 2 0 n mClJlTf^Sf S„ 
[0 0 4 2] 

7> i E-7*:MV\ Mg£2X 1 0 19 cm" 3 »LfcGaNi^^pW F 
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f 109&0. 0 8 /AnKD^fft'^^S-tirSo 
[0 0 4 3] 

iioait p 7 >y ki 1 1 o *t\ 

G a Q g N *yj5fcSA»&2. 5nmfilWTJ**St «^T, TMAfcihtf) 
, «^ilbtCp 2 Mg^K Mg§3Xl0 19 cm- 3 F-^Ga 
N <fcyfc5BJS&2. 5nm0ilt^t§ o ^bT, ft** 
1 O0B«»J*UTAli:Bli:*«IU »0. 5^mffl#ll (««^ 

[0 04 4] 

§:^V\ ^W^i:UtCp 2 Mg5:fflV\ Mg&l. 5X10 cm K- 
^LfeGaNi^Spi3>^ bSl 1 1 &6 0 nm<Z>lRJ?T^S«So 
[0 0 4 5] 

pSttlll2t»*t6. pa«ill2±C^^^* W 
fc»*l/T, R I E (S^>ft>x V fV^) fefflV^Ar^lcAypIti 
1 1 2. 6 itf A r fcC 1 S i C 1 4 <oa^C * »J P«3>* f M 1 1 
l fcpl^^y KJfl l oo&tf tfettpS^ F®1 0 9ffl«t'X 
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